. Thickness of the ALD HfO 2 films deposited on SiO 2 (300 nm)/Si substrates as a function of the deposition temperature. The total number of deposition cycles was fixed at 100. The thickness was measured using a spectroscopic ellipsometer (SE-MG1000, Nanoview). The ALD process window with a steady deposition rate was chosen to at the temperature ranging between 200 and 300 C. P 2D(Hf/Gr) was slightly larger than P G(Hf/Gr) . Raman peak shift values of the Hf/Gr sample confirmed the Hf metal effect on graphene surface. After the e-beam evaporation of the Hf seed layer on the graphene, the on/off ratio value was 2.30, which exhibited almost a negligible change. On the other hand, after the direct ALD of HfO 2 on graphene, the value was 2.16, which was relatively low. As mentioned in the sheet resistance of the graphene of Figure  2(d) , the intrinsic quality of the graphene remains intact even after the introduction of the ultrathin Hf seed layer. Thus, we have not found a critical influence of the Hf seed layer on the device performance. Figure S8 . Hysteresis behaviour of the GSM TFETs obtained by sweeping the gate voltage. The results may be caused by the surface dipoles originated from accidentally-introduced nanoparticles on graphene during the e-beam evaporation of the Hf seed layer and also from tape residues/interfacetrapped water molecules introduced during the graphene transfer process. The threshold voltage shift was around 0.2 V regardless of V D . We also found that SS was degraded from 50-60 mV/dec to 140-150 mV/dec. This can be improved by optimizing the seed-layer deposition and the graphene transfer processes or by carefully annealing the devices.
